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Synopsis 
The thesis entitled “Studies towards the total synthesis of Polyrhacitides, Dodoneine 
Nhatrangins and Platencin” has been divided in to three chapters. 
 Chapter-I This chapter further divided in to two sections. 
Section-A: This section describes Introduction, earlier approaches and 
stereoselective total synthesis of Polyrhacitides. 
Section-B: This section describes Stereoselective total synthesis of Dodoneine. 
 Chapter-II: This chapter describes the studies towards the stereoselective total 
synthesis of nhatrangins A and B. 
 Chapter-III: This chapter divided to two sections. 
Section A: This section describes introduction to antibiotics and earlier synthetic 
approaches of platencin. 
Section B: This section describes a concise synthesis of the tricyclic core of Platencin. 
 
Chapter-I 
Section A: Stereoselective total synthesis of polyrhacitide A and B. 
Two aliphatic polyketide natural products, polyrhacitide A and B were isolated by the 
Jiang and Kouno in 2008 from Chinese medicinal ant species, Polyrhacis Lamellidens 
Smith. These ants are widely distributed in mainland China and have been used clinically 
as folk medicine for treating rheumatoid arthritis and hepatitis in China. The structures of 
polyrhacitides A 1 and B 2 were identified based on exhaustive NMR studies and the 
absolute configuration was assigned based on acetonide and Mosher’s ester method. Both 
possess similar structure, polyrhacitide B is higher homologue of polyrhacitide A and 
having all syn-centered 1,3-polyhydroxyl groups with a typical bicyclolactone unit, that is 
unusual in ants. 
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Figure-1: Structures of polyrhacitide A and B. 
Retrosynthetic analysis: 
The retrosynthetic analysis in scheme 1 shows that the target compounds 1 and 2 
were obtained from same key intermediate 5. Selective reduction of amide 5 and two 
carbon homologation by Wittig reaction gives Z-olefin 3 which can undergo acid-mediated 
one-pot deprotection, lactonization and oxa-Michael reaction to give 1. On the other hand, 
allylation of amide 5, chelation controlled syn reduction of resulting ketone gives 
intermediate 4. On further acylation with acroloyl chloride, ring closing metathesis, 
followed by dibenzylidene acetal deprotection, and oxy-Michael reaction compound 2 is 
produced.  Key precursor 5 could be achieved from 6 by a sequential syn selective 
reduction, oxidative degradation of olefin, Wittig reaction and Evans mixed acetal oxa-
Michael addition reactions as key steps. The ketone 6 inturn can be obtained from 7 
involving the Evans mixed acetal protocol, and allylation reactions. Compound 7 was 
initially prepared by auxilairy based asymmetric aldol reaction, auxilairy cleavage, 
followed by a Wittig reaction from commercially available n-octanal. 
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Scheme 1: Retrosynthetic analysis of polyrhacitides. 
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Present work and discussion:   
Our journey to the total synthesis of 1 and 2 was started with asymmetric acetate 
aldol reaction followed by using efficient synthetic strategies in iterative manner. Our 
initial task was to synthesize unsaturated amide 7 in optically pure form. This can be 
realized by the generation of initial chirality using auxilairy based asymmetric acetate aldol 
reaction with (S)-1-(4-benzyl-2-thioxothiazolidin-3-yl)ethanone and n-octanal in the 
presence of titanium(IV) chloride and diisopropylethylamine. Although reaction proceeded 
well, the resulting diastereomer 10 had low yield (52%). Careful analysis of the reaction 
products, revealed the formation of unexpected compound 11 in significant amounts which 
may be attributed to self acylation of titanium enolate of N-acetyl thiozolidenothione.  
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Scheme 2: Auxiliary based asymmetric acetate aldol reaction.  
Selective reduction of 10 with DIBAL-H followed provided aldehyde 13 which 
upon treatment with N-methoxy-N-methyl-diethylphosphonoacetamide 14 in presence of 
DBU and NaH afforded -hydroxy-α,-unsaturated amide 7 exclusively as E-isomer 
resulted in overall 35% yield in three steps. 
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Scheme 3: Synthesis of key fragment amide. 
To improve therefore an overall yield for 7, an alternative approach has been 
devised, in which allylation of aldehyde provide aldol equivalent. Thus, we proceeded with 
asymmetric Keck allylation of n-octanal to provide homo allyl alcohol 15 in 91% yield and 
Synopsis 
IV 
 
93% ee. Exposure of 15 with ozone in dichloromethane at -78 
o
C followed by Horner-
Wittig reaction
 
with 14 gave 7 with an increased overall yield of 79 % in 3 steps. 
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Scheme 4: Alternate asymmetric allylation route to amide fragment. 
Treatment of 7 with benzaldehyde in presence of catalytic amount of pot. tert-
butoxide at 0 
o
C offered 16 in 74%  yield with recovery of starting material. Addition of 
both allylchloride and amide 16 in THF to a stirred solution of magnesium in THF yielded 
6. The ketone functionality of 6 was selectively reduced under Mori`s chelation controlled 
condition to all syn-polyol functionality 17 (84%) along with an easily separable isomer 
17a (9%). 
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Sheme 5. Synthesis of homoallyl alcohol 17. 
Towards the key precursor 5, one more iteration i.e three step sequential olefinic 
oxidation, Wittig reaction and tethered oxy-Michael addition reactions were required. Thus 
17 was subjected to ozonolysis followed by a Wittig reaction with 14 to provide 19 in62 
%, yield. The poor yield observed here might be due to the side reactions of benzylidene 
moiety during ozonalysis. To further improve yields Jin’s one-step dihydroxylation-
oxidation protocol was followed to get the aldehyde 18 which was treated immediately 
with 14 in the presence of DBU and LiCl at room temperature for 24 h to get the α,β-
unsaturated amide 19 at 75% yield over two steps.  Evans acetal-forming reaction of 
compound 19 installed the fourth stereocentre giving the product 5. It was observed that 
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the equilibrium towards the formation of acetal was minimum at 0 
o
C, but prolonged 
stirring at slightly elevated temperature produced 5 at 72% yield. 
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Scheme 6: Synthesis of key intermediate bis-benzyleden amide. 
With the key precursor bis-benzylidene amide 5 in hand, we proceeded initially for 
the total synthesis of polyrhacitide A 1. Towards this, compound 5 was treated with 
DIBAL-H to get the corresponding aldehyde 20 and then subjected to Horner–Wittig 
reaction with bis(2,2,2-trifluoromethyl)(methoxycarbonylmethyl) phosphonate 21 to get 
the Z-olefinic precursor 3 with all syn bis benzylidene-protected tetrol and an α,β-
unsaturated ester. Exposure of this key precursor 3 to 80% AcOH at 100 
o
C for 18 h gave 
rise to the desired bicyclic product polyrhacitide A at 82% yield (Scheme 7). The reaction 
conditions were well optimised to enhance our previous overall yield of polyrhacitide A 
from 8.4% to 21.5 %. The structural integrity of synthetic polyrhacitide A (1) was 
confirmed by comparison of its spectral (
1
H and 
13
C NMR) data and specific rotation 
(synthetic. [α]D 
30 
= +7.8, c = 0.4 in MeOH, reported [α]D 
25 
=  +8.3, c , 0.6 in MeOH) 
which were in good agreement with the reported values for natural product.  
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Scheme 7: Synthesis of polyrhacitide A. 
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The intermediate 5 when treated with allyl magnesium chloride provided the ketone 
22. The syn reduction of ketone functionality provided inseparable diastereomers of 
homoallyl alcohol 4 which were even inseparable in further steps. After many trials we 
achieved single diastereomer 4 using large excess of LiAlH4-LiI (30 equivalents each) 
under high dilution condition in 95 % yield. The acylation of free hydroxyl group with 
acroloyl chloride and triethylamine in dichloromethane gave compound 23 which upon 
exposure to Grubbs I generation catalyst provided unsaturated lactone 24 at 85% yield
 
over 
two steps. Finally polyrhacitide B was achieved by a one pot sequential deprotection, 
lactonization and cyclization reactions using 60% acetic acid at 60 
o
C to afford 2 as white 
solid in 65% yield along with simple deprotected lactone 25 in 28% yield. Also the fully 
deprotected lactone 25 was treated with DBU in dichloromethane for 12 h to afford the 
targeted polyrhacitide B in 84% yield
6
.  The structural integrity of synthetic polyrhacitide 
B (2) was confirmed by comparison with its spectral (
1
H and 
13
C NMR) data and specific 
rotation (synthetic. [α]D 
30 
= +6.3, (c 0.8 in MeOH), reported [α]D 
25 
= +7.2 (c 0.6, MeOH) 
which were in good agreement with earlier reported values for natural product. 
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Scheme 8: Synthesis of polyrhacitide B. 
Putting down conclusively, we have demonstrated here a highly stereoselective 
synthesis of both polyrhacitides A and B. The strategies used here for the construction of 
skipped polyol functionality are highly selective. To the best of our knowledge this is the 
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shortest strategy adopted so far for the synthesis of polyrhacitide A and B involving 12 and 
14 step sequence respectively. 
Section B: Stereoselective total synthesis of Dodoneine. 
The dihydropyranone 1 was isolated from the methanolic extract of a hemiplant 
parasite, Tapinanthus dodoneifolius DC Danser (known as African mistletoe) found on a 
sheanut tree in Loumbila, West Africa. The structure of the dihydropyranone 1 was 
determined from spectroscopic and X-ray crystallographic analysis of the 
camphorsulfonate derivative of dodoneine. Dodoneine was also tested on rat pre-
contracted aortic rings and was found to cause relaxation effect with an ED50 = 160 ±1.1 
μg/mL. Was also able to decrease both systolic and diastolic arterial pressures by 32.5% 
and 38.7% at 100 μg/kg, respectively. 
Retrosynthetic analysis: 
Retrosynthetic analysis revealed that dodoneine 1 can be obtained from an 
intermediate unsaturated ester 2 by global deprotection and cyclisation reactions. Ester 2 
can be synthesized by Horner–Wadsworth–Emmons olefination of the aldehyde obtained 
by reduction reaction of 3 with DIBAL-H. The two asymmetric centres in compound 3 
were realized from second aldol reaction of aldehyde obtained from the reduction of 4. 
Compound 4 can be achieved from a commercial 4-hydroxybenzaldehyde 6 by a six step 
sequence of chain elongation, protection, reduction, oxidation, asymmetric aldol reaction 
and silyl protection reactions.  
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Scheme 1: Retrosynthetic analysis of dodoneine. 
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Results and Discussions: 
Our synthesis started with commercially available 4-hydroxybenzaldehyde 6, 
which was subjected to two carbon homologation with (carboethoxymethylene)triphenyl-
phosphorane in CH2Cl2 at rt for 8 h. To the reaction mixture was added TBSCl, imidazole 
and stirring was continued for 2 h to yield TBS ether 7 in 98% yield over two steps in one 
pot. The compound 7 was treated with LiAlH4 in dry THF at reflux temperature for 30 
minutes to obtain saturated alcohol. The crude alcohol was oxidized with PCC in CH2Cl2 
to afford aldehyde 5 in 86% overall yield.  
HO
CHO
TBSO
COOEt
TBSO
O
LAH, THF
ref lux, 30 min
PCC, DCM
0 oC-rt, 1 h
86%
TBSCl, Imidazole
2h, rt, 98.2%
Ph3PCHCOOEt,
DCM, 12 h
6 7
5
 
Scheme 2: Synthesis of aldehyde 5 
The aldehyde 5 was subjected to an asymmetric acetate aldol reaction to generate 
first stereogenic centre. Titanium enolate formed from (S)-1-(4-benzyl-2-thioxothiazolidin- 
3-yl)ethanone 9 in the presence of TiCl4 and DIPEA was treated with aldehyde 5 to afford 
easily separable diastereomers 8 & 8a. The desired more polar syn-isomer 8 was isolated 
as major diastereomer in 72% yield while the minor anti-isomer 8a obtained in 13% yield.. 
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Scheme 3: Generation of first stereogenic centre. 
The hydroxyl group of 8 was converted silyl ether using TBDMS-Cl and 2,6-
lutidine in DMF to give TBS ether 4 in 98% yield. Compound 4 was then treated with 
DIBAL-H in dry CH2Cl2 to yield aldehyde 10 in 93% yield. The aldehyde 10 was 
subjected to the another aldol reaction with (S)-1-(4-benzyl-2-thioxothiazolidin-3-
yl)ethanone 9 following the earlier protocol to afford the easily separable diastereomers 11 
and 11a. At this stage, based on the prior results of aldol reaction, we proceeded further 
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with the polar major 1,3-diol product expecting it to be the required 1,3-syn diol. The 
required geometry was also realized at the later stage by comparing the synthesized target 
molecule 1 with the natural product.  
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Scheme 4: Generation of second stereogenic centre. 
The free hydroxyl group in compound 11 was masked with MOMCl in CH2Cl2 to 
yield MOM ether 3 in 76% yield. The imide 3 was treated with 2 eq. DIBAL-H in dry 
CH2Cl2 to provide aldehyde 12 in 93% yield. The aldehyde 12 was further subjected to a 
Horner–Wadsworth–Emmons olefination reaction employing bis(2,2,2-trifluoromethyl) 
(methoxycarbonylmethyl)phosphonate in presence of NaH in THF to give the cis-olefinic 
ester 2 in 82% yield. 
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Scheme 5: Synthesis of cis-olefinic ester. 
With cis-olefinic ester 2 in hand, we proceeded further with the one-pot global 
deprotection of the silyl and MOM groups and simultaneous cyclization of the ester and 
alcohol functionalities with an acid catalyst to give the target product 1 (Scheme 4). In this 
end, we started with a catalytic amount of PTSA in methanol and observed the formation 
of a significant amount of bicyclic lactone 13 which was presumably formed due to the 
involvement of the C7-hydroxyl group in the Michael addition reaction. However, after 
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careful investigation with other acids such as PPTS and 3M HCl solution with respect to 
time and temperature, we found that 3M HCl solution was the best in terms of yield of the 
required target. The spectral properties of synthetic target 1 were compared with the 
natural product and found to be similar. 
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Scheme 6: Synthesis of dodoneine. 
In conclusion, we have achieved the stereoselective total synthesis of the natural 
product (+)-dodoneine 1 starting from 4-hydroxybenzaldehyde employing auxiliary based 
asymmetric aldol approach as the key steps to obtain the required stereochemistry of the 
target molecule in twelve steps with an overall yield of 14.7%.  
Chapter-II 
Introduction:  
Very recently two polyketide metabolites, nhatrangins A (1) and B (2), were 
isolated from a Vietnamese collection of Lyngbya majuscula. These compounds are related 
to the aplysiatoxin series of metabolites, which have also been isolated from this species of 
marine cyanobacterium. The 2D structures of nhatrangins were elucidated using 900 MHz 
cryoprobe NMR spectroscopy and mass spectrometry. And the absolute configuration was 
determined by circular dichroism which was compared with the CD spectrum of 
debromoaplysiatoxin. Aplysiatoxins are polyproianate type PKC activators with strong 
tumor promoting activity. 
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Figure 1: structures of nhatrangins. 
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As depicted in figure 1 nhatrangins possess two acid fragments, and both are 
coupled by an ester linkage at C3 carbon of the main chain. The main chain aromatic acid 
fragment contains a benzylic oxygen protected as methyl ether, and an 2,3-anti,3,4-
synstereotriad at C2 to C4 positions. This fragment can serve as a common and advanced 
intermediate for C9-C21 portion of all aplysiatoxins and oscillatoxins series of molecules, 
and can be used in the total synthesis of these natural product analogues. Previously many 
groups attempted the synthesis of this fragment for the synthesis of aplysiatoxins and 
oscillatoxins, however we developed a new strategy for this advanced intermediate 
aldehyde in very concise and highly selective manner. Appended aliphatic acid side chain 
is having a vicinal syn-diol with a five carbon chain length. For this fragment we could 
develop a four step strategy and it is more amenable for the synthesis of acid 5 in gram 
scale quantities. 
Retrosynthetic analysis: 
Retrosynthetic analysis of nhatrangin A 1 was envisioned, where the target could 
be accomplished by the coupling of two acid fragments 3 & 4 under Yamaguchi mixed 
anhydride condition and deprotection of all protecting groups. Regioselective aromatic 
bromination of 9 gives nhatrangin B 2. Main chain allylester 3 was obtained from aldehyde 
5 by oxidation of aldehyde to acid and allylation with allylbromide. Aldehyde 5 was 
obtained by oxidation of alcohol 6 and the successful implementation of organo catalyzed 
crossed aldol reaction with propanaldehyde. Corey asymmetric reduction of ketone 7 then 
methyl ether formation followed by reductive removal of auxiliary gives primary alcohol 
6. Compound 7 was resulted from commercial 3-hydroxybenzaldehyde 8 in four steps 
applying silylether formation, vinyl Grignard reaction, oxidation of allylalcohol and Evans 
asymmetric Michael addition reaction of arylvinyl ketone. On the other hand acid fragment 
4 was achieved in very concise manner from 2-butenylbenzene 10 in three steps using 
asymmetric dihydroxylation, TBS protection and ruthenium tetroxide catalysed over 
oxidation of phenyl ring. 
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Scheme 1: Retrosynthetic analysis of nhatrangin A & B. 
Results and Discussion 
Synthesis of allylester 3: Our journey towards the synthesis of nhatrangin A 1 in 
stereoselective manner, commenced with the generation of first methyl stereogenic centre 
at C4 position, implementing an auxiliary based asymmetric Michael addition reaction.  3-
Hydroxybenzaldehyde up on treatment with TBDMS-Cl gave compound 11 in 98% yield. 
Aldehyde 11 was then subjected to vinyl Grignard reactionin THF at -10 
o
C to afford 
allylalcohol 12 in 95% yield, which was further oxidized to vinyl ketone 13 using 2-iodoxy 
benzoic acid in dichloromethane and dimethyl sulfoxide solvent mixture at room 
temperature provided conjugated ketone 13 in 93% yield. 
O
OTBS
IBX,
DMSO:DCM(1:3)
OH
OTBS
O
OH
TBDMS-Cl,
imidazole
DCM, rt
3 h, 98%
8 11 12
O
OTBS
3 h, rt, 93%.
THF, -10 oC,
2 h, 95%
MgBr
13              
Scheme 2: Synthesis of phenyl vinylketone. 
For this 4-benzyl-3-propionyloxazolidin-2-one 14 was treated with 
trichlorotitanium isopropoxide and diisopropylethylamine at -5 
o
C, subsequently added 
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ketone 13 to provide adduct 7 as exclusive diastereomer in 89% yield. Keto functionality 
of compound 7 was stereoselectively reduced with borane in presence of Corey`s proline 
based R-oxazaborolidine catalyst at -5 
o
C provided desired chiral alcohol 15 as exclusive 
diastereomer in 96% yield isolated. Protection of alcohol 15 using strong bases resulted the 
unidentified by products. To avoid this, alkoxy group was converted to its methyl ether by 
treatment with methyltriflate and 2,6-ditertiarybutylpyridine at room temperature for 18 h 
to produce compound 16 in 94%  yield.  
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Scheme 3: Synthesis of methyl ether. 
The chiral auxiliary moiety in compound 16 was reductively removed using NaBH4 
in aqueous tetrahydrofuran to provide alcohol 6 in 86% yield. And alcohol 6 was 
subsequently subjected to 2-iodoxybenzoic acid in dichloromethane and dimethyl 
sulfoxide solvent mixture at room temperature to yield aldehyde 18 in 93% yield. 
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Scheme 4: Synthesis of aldehyde 18. 
The aldehyde 18 was treated with propanaldehyde in DMF at 2 
o
C in presence of 
proline as catalyst provided β-hydroxyaldehyde 5 with excellent diastereoselectivity along 
with the recovery of starting aldehyde 18 (40% recovered). Chromotographycal separation 
of product on silica gel column gave inseparable mixture of desired β-hydroxyaldehyde 5, 
and propanal self aldol adduct. The diastereo selectivity and yield of the reaction was 
estimated in the next step (>99% de). The aldehyde 5 is a key motif for all aplysiatoxins, 
Synopsis 
XIV 
 
oscillatoxins and nhatrangins 1&2. Crude aldehyde was immediately converted to its acid 
by selective Pinnick oxidation
 
with sodium chlorite in tert-butanol and water solvent 
mixture to afford β-hydroxy acid 19 in 48% yield over two steps. The main chain hydroxy 
ester 3 was finally achieved by treatment of acid 19 with allylbromide in presence of 
potassium carbonate in DMF at rt in 96% yield. 
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Scheme 5: Synthesis of main chain acid allylester 3. 
Synthesis of acid fragment 4: Chiral β,γ-dihydroxypetanoic acid 4 is also a subunit 
aplysiatoxin and oscillatoxin natural products. Synthesis of this appended acid with 
completely masked vicinal diol was completed in very concise manner in 4 steps. For this 
2-butenylbenzene was first synthesized from benzene and E-crotylchloride in presence of 
Indium, and CaCO3 stirred at 80 
o
C to produce olefin 10 in 82% yield. Olefin 10 was 
treated with osmium tetroxide in presence of (DHQD)2PHAL to produce vicinal diol 9 in 
91% yield with 92% ee. Two alcohols in compound 9 were converted to their silylethers 
with TBDMS-Cl, and DMAP in DMF at 70 
o
C to give compound 20 in 91% yield. 
Oxidation of phenyl ring to carboxylic acid was made by the use ruthenium tetroxide, 
generated insitu from RuCl3 and NaIO4 in CH3CN, CCl4 and PH7 buffer to afford acid 4 in 
66% yield. 
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Scheme 6: Synthesis of side chain acid 4. 
Coupling of fragments: With two fragments in hand we moved to the final steps toward 
the accomplishment of nhatrangins by successive coupling of fragments and removal of all 
protecting groups. Formation of internal ester was realized by the Yamaguchi mixed 
anhydride protocol. Thus acid 4 was treated with 2,4,6-triclhorobenzoylchloride and 
DMAP in toluene at room temperature for 2 h to get mixed anhydride, addition of solution 
of alcohol 3 in dry toluene and continuous stirring at rt for 4 h provided ester 21 in 40% 
yield. Attempts to improve yields, by increasing temperature or stirring for longer time 
duration failed and resulted in epimerisation at C2 carbon.  
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Scheme 7: Coupling of two fragments. 
Deprotection of all protecting groups of diester 21 would result the target molecule 1. At 
first deallylation was done using palladium tetrakis-triphenylphosphine and morpholine in 
dry THF at rt afer 12 h, reaction was quenched by the addition of 2N HCl and stirring was 
continued for overnight for the deprotection of three silylether groups. But under acidic 
condition silyl groups found stable, hence compound 22 was purified to yield in 90%. 
Final deprotection of TBS groups of acid 22 was tried with TBAF in dry THF, and with 
aqueous HF in THF found decomposition of starting material. Investigations for the 
suitable conditions for the deprotection of silyl groups are under progress to achieve 
targeted nhatrangins. 
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Scheme 8: Deprotection of all protecting groups. 
In conclusion we have accomplished the stereoselective synthesis of fully protected 
nhatrangin A in a concise manner using viable synthetic protocols. The intermediate 
compounds aldehyde 3 and acid 4 synthesized in our approach can also be utilised for the 
synthesis of all aplysiatoxins and oscillatoxins, as they become an important motif in these 
natural products.  
Chapter-III 
Section A: Introduction to antibiotics and earlier approaches to platencin. 
The word antibiotic originally referred to a substance, produced by or derived from 
certain fungi, bacteria, and other organisms, that can destroy or inhibit the growth of other 
microorganisms. (or) A chemical substance that in dilute solutions can inhibit the growth 
of microorganisms or destroy them with little or no harm to the infected host. Since the 
discovery of penicillin (1928), antibiotics have revolutionized the treatment of bacterial, 
fungal, and some other diseases. The development of antibiotics was one of the most 
important success stories in human medicine in the 20th century. Bacteria develop 
resistance to a drug by acquiring genes encoding proteins that protect them from the effects 
of the antibiotic. In some cases the genes arise by mutation; in others, they are acquired 
from other bacteria that are already resistant to the antibiotic. If a bacterium carries several 
resistance genes, it is called multidrug resistant (MDR) or, informally, a “superbug or 
super bacterium”. 
In 2006, Singh and group based at Merck described the isolation and structural 
elucidation of the terpenoid platensimycin
 
1 from a strain of Streptomyces 
platensisMA7327 as the part of an on-going and global campaign to identify new 
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generation antibiotics. In the following year, the same group reported on the related natural 
product platencin
 
2 from strains of Streptomyces platensisMA7339 employing a 
differential-sensitivity method in which each target was differentially expressed by using 
antisense methodology under control of a xylose-inducible promoter. Structure of platencin 
was confirmed by extensive application of HMBC and NOESY correlations. 
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Figure 1: Structures of platensimycin and platencin. 
Both compounds exhibit potent antibacterial activity against a broad range of 
Gram-positive organisms. Most importantly, both are capable of inhibiting several key 
antibiotic-resistant strains, including methycillin-, macrolide-, and linezolid resistant S. 
aureus, vancomycin intermediate S. aureus, vancomycin-resistant enterococci, and 
Streptococcus pneumonia. Thus, platensimycin is active, with nanomolar potency (IC50 48 
nM), against methicillin-resistant Staphylococcus aureus(MRSA) and acts by blocking an 
enzyme, FabF a selective inhibitor of fatty acid acyl carrier protein synthase II, that 
bacteria require for the assembly of their cell membranes. On the other hand, platencin is a 
balanced dual inhibitor of both fatty acid acyl carrier protein synthases II (FabF) and III 
(FabH). As a consequence; it shows broad-spectrum and potent antibacterial activity 
against all key pathogens harbouring resistance to current antibiotics.  
Owing to the unique mode of action of platensimycin and platencin, no cross-
resistances to existing drugs have been observed so far. In addition, the toxicity profile 
seems to be good. Both of these compounds showed potent in vitro activities against cell-
free and whole-cell assay systems. Unfortunately the potent in vitro activities did not 
translate well in an in vivo mouse model when dosed conventionally. The poor in vivo 
activity under conventional administration is attributed to its poor pharmacokinetic 
properties. 
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Section B: Stereoselective formal total synthesis of platencin. 
Platensimycin 1 and platencin 2 both are composed of two structural moieties: a 
common 3-amino-2,4-dihydroxybenzoic acid moiety and a different C-17 tricyclic enone 
acid residue, linked by an amide bond. In this way, the two cyclic end pieces are connected 
with a four-atom linker. The promising therapeutic potentials and intriguing molecular 
architecture of platencin have attracted great interest from the scientific community, 
leading to more than 15 total and formal syntheses of platencin during the last five years. 
Our goal was to develop a short, protecting group free and stereo selective route to the 
synthesis of complex tricyclic enone core of platencin. The tricyclic core of platencin 
typically constituted by a bicyclic octane ring fused with a cyclohexenone, and has own an 
exo-cyclic double bond and enone functionalities.  
Retrosynthetic analysis: 
Our retrosynthetic simplification of platencin 2 is depicted in Scheme 1. Synthesis 
of the natural product is expected to be completed by the final stage elaboration of the core 
5 through a three-carbon homologation followed by formation of an amide bond with 3-
amino-2,4-dihydroxybenzoic acid 3. The polycyclic enone 5 can be obtained from 
tetracyclic aldol adduct 6 through deoxygenation under Borton-McCombi condition 
followed by one carbon Wittig reaction and acid workup. The adduct 6 in turn is obtained 
from trans-decalone 7 by oxidative degradation of olefin and an intramolecular aldol 
reaction. Anionic oxy-Cope rearrangement is a key reaction utilised in construction of 
unusual trans-dacalone 7 moiety in three steps i.e. Robinson`s annulation, allylation, and 
anionic oxy-Cope rearrangement reactions from commercially available 1,4-
cyclohexadione monoethylene acetal.  
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Scheme 1: Retrosynthetic analysis of platencin. 
Present work and Discussion: 
Our journey to the key tricyclic enone 5 began with the conversion of commercial 
1,4-cyclohexanedione monoethylene ketal 8 in to enone 9. For this end, ketone 8 upon 
treatment with methyl vinyl ketone in presence of catalytic amount of KOtBu in dry t-
BuOH at room temperature provided tricyclic enone 9 in 70% yield. this the enone 9 was 
subjected to Grignard reaction using allylmagnesium chloride, in THF to provide dienol 10 
and 10a as 9:1 ratio in 98% yield. The major diastereomer separated by column 
chromatography and further subjected to anionic oxy-Cope rearrangement using Evans 
protocol. The dienol 10a was treated with KH in presence of 18-Crown-6 in dry THF at 
reflux to provide trans-decalone 7 as exclusive diastereomer in 65% yield. The absolute 
structure of 2-deacalone 7 was confirmed by X-ray crystallography. 
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 Scheme 2: Synthesis of trans decalone 7. 
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The olefin 7 was treated with OsO4 in presence of 2,6-lutidine followed by addition 
of NaIO4 in one portion at room temperature to produce aldehyde 12 in 92% yield. The 
keto-aldehyde 12 was then subjected to an intramolecular aldol reaction in presence of 
KOtBu in tert-butanol at rt to provide tetracyclic core 6 as diastereomeric mixture in 97% 
yield. 
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Scheme 3: Preparation of tetracyclic aldol adduct via an intramolecular aldol reaction. 
Compound 6 is an advanced intermediate having required carbon skeleton and 
stereochemistry, which on simple functional group transformations furnishes the target 
polycyclic enone 5. At first the hydroxy functionality of adduct 6 was removed under Mc-
Combie reaction condition through the formation of imidazolyl thiocarbonate. Compound 
6 was treated with thiocarbonyl diimidazole in presence of DMAP in dichloroethylene at 
reflux temperature to give compound 13 in 91% yield. The resulted imidazolyl 
thiocarbonate was reductively removed under radical condition by heating with TBTH in 
presence of catalytic AIBN in toluene to provide tetracyclic ketone 14 in 92% yield.  
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Scheme 5: Reductive deaoxygenation of aldol adduct. 
Ketone functionality of 14 was converted to exo-methylene by one carbon 
homologation using C1-Wittig reaction, at room temperature followed by acid work up 
with 2N HCl furnished tricylic ketone 15 in 90% yield. Synthesis of 15 constitutes a 
formal synthesis of platencin because this carbon skeleton has been converted to platencin 
previously. All the spectral data of resulted olefin was compared and well matched with 
previous report. 
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Scheme 6: Synthesis of enone 15. 
In conclusion, we have achieved a concise (8 steps) and stereoselective synthesis of 
the bridged polycyclic lipophilic core 15, a key advanced intermediate in the total synthesis 
of platencin. Commencing with a readily available and inexpensive starting material, 1,4-
cyclohexanedione monoethylene acetal.  
